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SUMMARY 

In accordance with United Aircraft Corporate Systems Center Proposal SCP 6664, 
dated May 6, 1966, an initial study to plan development and implementation of a Con- 
necticut Library Research Center has been completed. The study has been supported 
by Connecticut Research Commission Award RSA-66-4, and the work has been per- 
formed under the guidance of the Connecticut State Library and the Connecticut State 
Library Research Advisory Committee. 

The report includes descriptions of a survey of librarians and library users in 
Connecticut performed for the purpose of evaluating the need for a Library Research 
Center and the services which should be offered, a design concept for the proposed 
operational system, and a plan for its implementation. In addition, for planning pur- 
poses, estimates of the costs of implementing and operating the system and of the 
requirements for space and personnel are included. 

It is concluded that a need exists in Connecticut for a center such as that pro- 
posed, offering services which should include at least bibliographic searching, a 
document locating service, and centralized control, coordination, and dissemination 
of catalog data. In addition, printed products such as book catalogs and current 
awareness lists should be provided. The automation of these services is feasible, 
and, assuming funds can be made available, implementation should start in July 1967. 
The outline of a further study program for the detailed design of the initial system, 
which should be completed before implementation begins, is included. 
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1. PURPOSE AND SCOPE 

The purpose of the study described in this report has been to evaluate the need 
for a Connecticut Library Research Center, to determine the services which should 
be furnished, to describe a concept for the design of the Center, and to outline a plan 
for the implementation of an initial system. 

The overall program of establishing a library center has been divided into 
three major time periods, called Phase I, Phase H, and Phase III. Phase I covers 
an initial period of implementation, with restricted service to the users of the system, 
during the first two years. By a process of evolution, the fully operational system 
of Phase n comes into being within the State during the subsequent two or three years. 
Following that, in Phase III, service may become more comprehensive by integration 
of the State system into anticipated national library networks. The study described 
herein is concerned principally with Phase I, but contains also a general description 
of the objective system of Phase II, and includes a rather gross estimate of the an- 
nual cost of operation during that phase. With regard to Phase I, the principal ob- 
jective has been to outline the initial steps which should be talcen in getting an active 
program started and to estimate the associated costs and personnel requirements. 
Phase ni operation is dependent on planning at the national level, and the present 
requirement is limited to maintaining cognizance of the development of those plans. 

A basic requirement of the study has been to define the scope of the system in 
terms of the kinds of library information which should be included, the users who 
should be served, and the services to be provided. While the stated aim is to im- 
prove the speed and completeness in locating and malting available the information 
resources of the State to those engaged in research activities, it is obvious that 
this statement of an objective is subject to many different interpretations. For ex- 
ample, while the term ’’research” may in some minds be limited to postgraduate 
scholarly investigations, either in an academic or industrial environment, there is 
some justification for considering any use of library materials as research. It is 
felt that, while constraints must be imposed by the bounds of economic and technolo- 
gical feasibility, the imposing of artificial limits on the inclusion of either resource 
materials or categories of users should be avoided. 

With these thoughts in m.ind, an evolutionary development program for an auto- 
mated system is proposed, starting with a relatively small data base and limited ser- 
vice. From a small and eminently practical start, the system can grow quite rapidly 
until, within a few years, effective service with considerable breadth of scope may 
be offered to essentially all prospective users within Connecticut, 

Initially, the bibliographic reference and library holdings data stored in the 
Center will be limited to recent acquisitions, starting with books but soon to include 
an increasing range of periodical titles and their contents, and reports. The prospects 
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of increasing the scope to embrace back holdings must be examined in future studies. 
No limits on the coverage with regard to subject fields are proposed. The automated 
services to be provided will include at least: searching of bibliographic reference data 
through one or more kinds of descriptors, such as author, title, subject headings, 
publication date, and source; locating specific documents, and specifying their acces- 
sibility, from a mechanized list of holdings of libraries within the State; and central- 
ized control and coordination of cataloging activities and the sharing of the resulting 
output by all Connecticut libraries desiring this service. In addition, the feasibility 
and desirability of disseminating printed material in the form of book catalogs and 
current awareness lists, at least on an interim basis, will be determined. With 
regard to user groups to be served by the system, there appear to be no valid rea- 
sons for excluding any person, of any age or educational level, who has the intellec- 
tual capacity needed to make effective use of the system. 
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2. INTRODUCTION 

The 1965 session of the Connecticut General Assembly enacted Public Act No. 

490 which instructs the State Library Committee to "et^age in planning for . ... 
the establishment of a research center to facilitate the most effective use of materials 
in public, university, professional and industrial libraries. ’ With this 
mind the State Library formed a Research Advisory Committee in the fall °i • • 
composed of 38 representatives of leading public, academic, and special libran^es 
and of the general public, with a worldng subcommittee of seven members. In May, 
1966 United Aircraft Corporate Systems Center (UACSC) was selected by die Re- 
search Advisory Committee to make an initial examination of the problems associated 
with estabUshing a system which would improve speed and completeness in 
and maldng available to all who need them the Informational resources within the Stat . 
Application for support was made by the Committee to the Connecticut Research Com- 
mission, and funding was arranged by the Commission to cover the first four months 
of the proposed study. The first part of the study, which is now complete, is aimed 
towards the generation of information in support of a proposal for Initial implemen- 
tation of a center, for submission to the General Assembly early in 1967, A favor- 
able reception of this proposal and appropriation of initial funding could result in a 
start on the project in July 1967. To this end, this report describes the results of 
a survey of ^er needs, the services which the center should provide, a conceptual 
design of a system which would offer these services, a plan for ‘“f 
the center, planning data for the first installation, and an outline of additional tasks 

wbich must be performed before implementation begins. 

Library Problems 

The problems faced by librarians in trying to provide the best possible service 
to their pateoS are widely recognised. 1. 3. 4^ They stem to a l^ge e^ent from 

the fantastic rate of grovrth of publication of books, journals and 
ports, and other items. Compounding the problem of keeping up with ° 

published material is the widespread shortage of tramed 

those with capability and experience in the general field of bibliographic retrieval. 
Manv libraries in the State, as elsewhere, are at present trying to operate below 
their funded staff strength, simply because they cannot 

training; to fill the vacancies which exist. However, even if staff could be foimd and 
funds were available to increase staff sizes, there are problenas which ^nnot be 
solved with existing resources. For example, while the traditional card catalog con- 
stitutes an adequate tool for control and searching of a coUection of reasonable size, 



^Numbers indicate references listed in Section 9, 
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it becomes almost unmanageable with a really large collection, particularly as a 
means of bibliographic searching by subject where the collection covers a wide range 
of subject areas. Staff increases do little to alleviate a problem of this kind. Also, 
in the smaller libraries, the bibliographic tools are not available, and it would not 
be reasonable to provide funds for their purchase. Even in the largest libraries, 
the means for bibliographic searching do not exist in all subject fields. 

Accompanying the rapid growth of published materials , library holdings have 
increased at comparable rates where budgets permit, and the demands for service 
from the library patrons have also risen sharply. In addition, the level of service 
demanded by specific segments of the population is increasing. For example, under- 
graduate university students are expecting service which compares in its level of 
sophistication with the demands of the graduate student of a generation ago. The ex- 
tent to which present-day bibliographic controls can satisfy the need is limited in 
many areas where the demand is high. Even with the best card catalog and subject- 
related indexes and with the assistance of an expert reference librarian, subject 
searches are likely to retrieve an excessively large list of references, and no means 
exists for rapidly narrowing the search to those items which are truly pertinent. The 
attention which is currently being devoted to these problems within the library com- 
munity, the academic community in general, and in government and industry testifies 
to the urgent need for solutions. 

The Promise of Automation 



The application of techniques of automation towards the alleviation of some of 
the problems faced by libraries is receiving increasing attention within the libraries 
themselves, and in government and industry. The well-known ability of electronic 
computers to perform routine repetitive tasks, freeing professionals to spend their 
time more profitably on the specialized work for which they are trained, offers con- 
siderable potential in the more routine procedural day-to-day operations of running 
the library. For example, computers can perform man^r of the record-keeping tasks 
involved in ordering, acquisitions control, circulation control, serials control, and 
other areas. In the present context, it is felt that automation can do far more than 
serve the individual libraries in these respects. Computer technology is developing 
very rapidly in the provision of very large memories with rapid access, so that 
bibliographic data covering wide fields of knowledge can be searched for the retrieval 
of references pertinent to quite specific subject fields. In addition, the storing of 
holdings information can provide service in the locating of individual items. Services 
of this kind, in addition to offering higher speed of response than conventional search 
techniques and wider availability to all who may need them, can provide more effec- 
tive, selective retrieval. The ability to store and retrieve bibliographic data includ- 
ing subject indexing of greater depth can lead to a higher probability of relevance of 
the retrieved references. Also, the storing of abstracts with the bibliographic data, 
where they are available, can provide an additional valuable tool in narrowing a search 
to the most pertinent items . 
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The searching service outlined here is similar to that which can now be obtained 
in some subject areas from indexes or abstract journals. For example, within the 
fields of physics or aerospace, Physics Abstracts or the International Aerospace 
Abstracts, respectively, may be searched with a good probability of finding many 
pertinent articles. However, in the proposed automated system there are several 
significant advantages: the search need not be limited to specific disciplines or 
missions where indexes or abstract journals are available; a single multi -discipline 
data base will be available, rather than separate sources for various subject fields; 
use of the system is not limited to those who have direct access to bibliographic tools; 
and the data base which is being searched can readily be kept up to date. 

The Role of the State Library 

There is ample evidence that the librarians in the State are willing to cooperate 
in plans of this general type, as far as their staff levels permit. What appears to be 
needed is coordination of effort and leadership at the state level which is now being 
afforded by the State library Committee with the support of the Connecticut Research 
Commission and by the efforts of the State Library Research Advisory Committee 
and other committees at this level. In addition, it is to be expected that, sometime 
in the future, the automated State Center will become a component of a national li- 
brary system. A conceptual design for such a system has been developed by Meise^^, 
and the Federal Government is tackling the subject from various viewpoints; for ex- 
ample, in science and technology, COSATI^^ is investigating the coordination of in- 
formation networks at the national level. In this respect, coordination with planning 
at the national level is important, and in particular the automation plans of the Library 
of Congress (in which UACSC is actively involved^^) should be watched carefully. 

The role of the state in providing adequate public library service has been speci- 
fied in some detail in publications of the American Library Association. While in the 
1956 publication, "Public Library Service services which should be performed 
by the state are spelled out in general terms, a revision of this document now being 
drafted^® is more specific. Reference is made to the need for state level leadership 
in the development of a state resource center, of processing centers, central biblio- 
graphic services and in the sharing of resources and the support of research. Another 
ALA publication^! offers further support on this subject, particularly in the areas of 
bibliographic and reference resource sharing, the need for bibliographies and indexes 
of state materials, and for interlibrary communications. The Connecticut State 
Library is currently preparing a plan for Statewide library service22^ incorporating 
the Research Center as one of many proposed services. 

It is obvious that the establishment of a sophisticated, broad-based, automated 
State Center, with aims such as those described herein, will not be inexpensive. 
Funding must be provided, at the state level, at least for the central equipment and 



UNITED AIRCRAFT CORPORATE SYSTEMS CENTER 



ERIC 



7 



SCR 301 



a communications network. Furthermore, the long-term benefits which may be anti- 
cipated should not be expected to manifest themselves in the form of reduced budgets 
at either the state or local level. They will appear, less obviously but perhaps more 
vitally, in the form of far more effective utilization of human resources, among both 
the librarians and their patrons, as a direct result of the broader and more efficient 
utilization of the available informational resources within the State, In particular, 
at the professional level where human resources are the most valuable, especially 
in the many fields of research, the chances of duplicating effort can be reduced, the 
probability of finding pertinent references can be increased, while less time need be 
wasted on both searching for and reading materials which turn out to be irrelevant. 

At the individual library, it is anticipated that the available professional staff members 
will spend more of their time performing the tasks for which they are trained, and 
that duplication of effort among libraries will be reduced. As an example of the latter 
the cataloging of a single book perhaps one hundred times within the many libraries of 
Connecticut can be eliminated as a direct result of the operations of the State Center, 
Although cataloging will not be a primary function of the Research Center, the results 
of the cataloging which must be done in preparing the Center’s data base, either within 
the State or retrieved from external sources, will be immediately available to any 
library in the system. 

The relationship between various library activities at the state level should be 
kept in mind. The primary purpose in establishing a State Library Research Center 
in Connecticut is to make a knowledge of the informational resources of the State 
readily and rapidly available to all who may need them, and in particular to those 
engaged in research activities. Closely related to this objective are other activities 
being planned by the State Library, 22 where automation is being contemplated in 
one activity, namely the Research Center, full advantage should be talcen of the 
availability of this capability in the provision of other library services. The central- 
ized control of bibliographic processing is a prime example, particularly in view of 
the fact that cataloging data represent a necessary input for the functioning of the Re- 
search Center, Other functions, such as acquisitions and circulation control, are not 
as closely related to Research Center operations. Although they could provide direct 
input to the files of library holdings, their automation should probably be considered 
as longer range objectives of the overall State Library Plan in view of economic and 
personnel problems v/hich would result from trying to achieve all objectives in the 
initial phases of the program. In any case, in the interests of optimum service and 
greatest economy of human and financial resources, coordination of planning effort 
is essential, and the extent to which central facilities may be shared should be fully 
investigated as the State Library Service program progresses. It is clear that the 
Research Center and the other services proposed are closely related and complement 
each other. While the Research Center will be principally concerned with determining 
the existence and location of library resources within the State, the other services 
will assist in maldng these materials readily available to all users, and in generally 
improving the standards of library service throughout Connecticut, 
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Report Organization 



In the remainder of the report, Section 3 examines the needs of the users for 
services of various kinds, and sources of substantiating information including opin- 
ions expressed by a cross-section of potential users in the State, statistics of librarj^ 
ho», publicaLn rates, and patterns of the use of library resources, in section 
4, a design concept for the objective operational system is described, with emphasis 
on the general characteristics of the proposed configuration and the ways in which it 
wUl alleviate the problems of librarians and their patrons. The procedure through 
which an initial system will be implemented and operated and the early service which 
will be offered, are covered in Section 5. Section 6 presents planning data which in- 
clude estimates of anticipated equipment costs, personnel and space requirements, 
both for initial implementation and for the operational system of some five years 
hence. An outline of the study and design tasks which are to be performed in the 
next stage of the investigative program, prior to initial implementation, is contained 
in Section 7, while Section 8 presents the conclusions and recommendations of the 
stu(fy. The references quoted in the report are listed iP. Section 9. 
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3. USER NEEDS 

Types of Users 

The potential users of the State Library Research Center fall into two basic 
groups: the librarians and the library patrons, hi some instances the needs of the 
two groups are (juite similar, while in other areas they tend to be complementary. 

For the most part, the needs of the librarians can be specified, at least qualita- 
tively, by determining the problems they face in trying to provide adequate service 
to their patrons. Those problems which may be alleviated through the establish- 
ment of a Research Center may then be examined. The library patrons cover a very 
wide range of educational and intellectual levels, interests, and activities, and their 
needs vary accordingly. Many of their needs are not currently being satisfied in an 
adequate manner, and the extent to which a Research Center may offer solutions de- 
pends upon the scope of the proposed system and the services which will be furnished. 

Considering in general terms the services which have been proposed, biblio- 
graphic searching will be used both by the librarians and by the patrons, although in 
most cases the librarians will be conducting a search as a direct result of a request 
from a patron. On the other hand, the locating of documents not in the collection is 
usually the function of the librarian. Again, the location search usually results from 
a patron’s request, but the patron is more inclined to divorce himself from this pro- 
cedure, saying that it’s the librarian’s job to locate the document and obtain a copy. 

In an automated system, if a patron is conducting a search using a console, when he 
has determined the documents he wants to see, it will require only a small additional 
step to locate them. However, he will still presumably depend on the librarian to 
obtain a copy. Other services which may be offered in association with the operation 
of the Research Center, in connection with acquisition, processing, and control of 
materials, will directly involve only the librarians. The benefit to the patrons will 
be indirect, in the form of better overall library service. Finally, the provision 
by the automated system of current awareness lists would be of direct benefit to the 
library patron. 

It is important to recognize the differences between the needs of these two groups 
of users. As a result of the differences, different answers must, of course, be ex- 
pected to questions involving the importance and value of the various services. Both 
groups must be considered in a survey of user needs. The ultimate aim of any lib- 
rary system is to provide the patrons with the best possible service. However, it 
is equally vital to offer every possible assistance to the librarians, since in the lib- 
rary system, whether conventional or aided by automation, they furnish a vital human 
link between the informational resources and those who wish to use them. 
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Differences in requirements within each user group also must be recognized. 
Among the librarians, the needs vary between public, academic, and special libraries, 
and even within these main categories of libraries, differences occur as a result of 
different sizes, clientele interests, and special areas of subject strength within the 
collection, A significant variable affecting the needs of the library patrons is educa- 
tional level, particularly if the system is intended to satisfy a range of users from 
high school level up to those engaged in postgraduate research and industrial re- 
search and development projects. Then again, the needs of the university faculty 
research worker should be expected to differ from those of the industrial project 
director. 



Sources of Data 



Three primary sources of information concerning user needs have been utilized: 
firstly, discussions have been held with a representative cross-section of librarians 
in public, academic, and special libraries, and with groups of library patrons engaged 
in research work; secondly, statistics which are available relating to the size and 
use of library collections in the State and to the fields of interest of those engaged in 
research, have been examined; and finally, pertinent statistics, publications, and 
surveys relating to other geographic areas which may be expected to have library use 
patterns similar to those in Connecticut have been analyzed, A fourth source of data, 
which could yield valuable information on user needs, was not included because of 
time limitations, but should be given careful consideration in the next phase of the 
study. This would be to collect quantitative data by sampling techniques in several 
libraries, to determine more definitively library use patterns within the State, and 
to try to establish with greater certainty potential use of the proposed system. 

The main objectives in studying the requirements of the potential users are to 
evaluate the need for an automated library center in Connecticut, to determine 
the specific services that should be offered to enable the librarians to do a more com- 
plete job, and to provide direct assistance to the library patrons. It is also desirable 
to establish a quantitative measure of the use that will be made of the various services 
offered by the different groups of users. There are obvious difficulties in arriving 
even at estim.ates of use statistics. Only experience in operating a system will yield 
reliable values, and the best approach would appear to be to let the system grow with 
the actual demand, 

hi an attempt to survey user needs from the viewpoint of the librarians, inter- 
views and roundtable discussions have been held with representatives of the following 
libraries: 
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Academic Libraries 

University of Connecticut, Storrs 
Yale University, New Haven 
Trinity College, Hartford 
Wesleyan University, Middletown 

Rensselaer Polytechnic Institute, Hartford Graduate Center, East Windsor 

Public libraries 

Hartford Public Library 
New Haven Free Public Library 
Bridgeport Public Library 
Ferguson library, Stamford 
Greenwich Public library 
Norwalk PubUc library 
South Norwalk Public library 
Westport Public Library 
Perrot Memorial library. Old Greenwich 
Darien Library 
Pequot Library, Southport 
New Canaan Library 
S pecial Libraries 

United Aircraft Corporation, East Hartford 
American Cyanamid Company, Stamford 
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Perkin-Elmer Corporation, Norwalk 

United Aircraft Corporate Systems Center, Farmington 

The requirements have, of course, also been discussed with personnel of the 
Connecticut State Library, under whose guidance the study is being conducted, and 
with the members of State Library Research Advisory Committee (both the working 
subcommittee and the full committee) and personnel of the Connecticut Research 
Commission. In addition, discussions were held with groups of scientists and engi- 
neers engaged in research and development activities at the University of Connecticut, 
American Cyanamid Company, and United Aircraft Corporate Systems Center. 

It is recognized that there are other groups of users which have not been in- 
cluded in the survey. For example, there are significant groups of users whose 
activities lie outside the fields of science and engineering. Furthermore, an at- 
tempt should be made in formulating the proposed system to reach prospective users 
who, while they may have a need for library resources in their business or other 
activities, at present make limited, if any, use of available library facilities. It is 
anticipated that the proposed services will be of value also to these user groups, and, 
while time did not permit discussions with such a wide cross-section of the population, 
it is to be hoped that their needs were adequately expressed by their librarians. 

Results of the Survey 

hi general, the results of the survey and interviews have been encouraging, in 
the sense that there is widespread agreement among the library community in the 
State that a need exists for a centralized activity with objectives along the lines of 
those proposed. As would be expected, there is some difference of opinion regard- 
ing the relative priorities of the services which may be offered and the exact form 
which the services should talce. However, there appears to be little doubt, among 
those with whom the subject was discussed, that an automated center can go a long 
way towards alleviating many of the problems that librarians now face in providing 
adequate service to patrons engaged in research projects and investigative activities 
of many kinds. A discussion of the findings is contained in the following paragraphs. 
They are examined from the point of view of the major services which have been con- 
sidered, namely; bibliograpliic searching; document location and accessibility in- 
formation; and centralized control of cataloging. Brief consideration is also given to 
reactions to proposals for other services. * 

Major interest centers on the extent to which the library resources of the State 
may be shared among the libraries. With regard to the actual movement of materials 
from one library to another, interlibrary loan is, of course, accomplishing this to 
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some extent at the present time. However, in view of the general acknowledgement 
of the many instances where the individual library cannot satisfy its patrons' needs, 
present levels of interlibrary loan activity are surprisingly low. Several reasons 

have been advanced for this: 

1. Many patrons are willing to travel to another library if they do not find 
what they want in the closest library. 

2. In many cases patrons go directly to a library which they know has strength 
in their area of interest. 

3. In general, the librarian has no way of knowing where a particular docu- 
ment may be obtained, and a "trial-and-error” search can become expen- 
sive if the telephone is used and time-consuming by mail. 

4. Whereas the experienced librarian can usually make a shrewd guess as to 
which other library holds a particular document, this is not true in the 
small libraries where training and experience are limited. 

jg some discouragement of borrowing, particularly by libraries 
which are hardest hit by interlibrary loan requests. 

6. Most librarians are quite hesitant to impose on others, particularly when 
not sure whether the other library holds the required document. 



A locating and accessibility service would clearly alleviate many of these pro- 
blems. While the wilUngness of patrons to travel is to be praised, the proposed sys- 
tem will not eliminate the need for travel. However, travel distances (and frustra- 
tion) could be reduced by prior knowledge of the wanted document's whereabouts. 
Interlibrary loan requests would obviously be more frequently satisfied. For example, 
statistics provided by the University of Connecticut Library show that, in the period 
July 1, 1965 to June 30, 1966, 35 percent of requests from other Connecticut libraries 
were unfilled. Of these, more than two -thirds were unfilled because the item was not 
owned while nearly a quarter were unfilled because the item was noncirculating or 
because of incomplete files. A locating and accessibiUty service could have resulted 
in virtually all of these requests being directed instead to other libraries which were 
able to supply the documents. Furthermore, the service should result in more even 
spreading of loan requests among the libraries, whereas at present, most requests are 
directed to the large libraries. Another problem which was mentioned in connection 
with loan requests is that, in many cases, the requesting library does not correctly 
or adequately identify the desired document. In. this event, the lending librarian must 
either returm the request, or do additional reference searching to correct the infor- 
mation supplied. Use of the proposed system in determining the location should en- 
sure the use of correct identifications. 
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The proposed bibliographic searching service is also pertinent to a discussion 
of levels of interlibrary loan activities. Many libraries have very little in the way 
of conventional bibliographic control tools, and even the larger libraries are deficient 
in certain subject areas. Hence, if a patron comes in seeking information on a speci- 
fic subject, there may be no way of satisfying the request through access to the re- 
sources of another library which has strength in that area. With a bibliographic ser- 
vice, including subject searching capability, available to all librarians, specific 
titles can be obtained together with their locations and an interlibrary loan initiated. 

There is evidence that levels of interlibrary loan are increasing in the State. 

For example, from 1948 to 1960 loan requests at Yale University Medical Library 
increased from 248 to over 3000, more than half of which came from within Connecti- 
cut, which testifies to the demand for service in specialized areas. In the special 
libraries, where articles in professional journals and the report literature are of 
paramount importance, there are particular needs for locating items of this type * 
which are not held in the library. The industrial libraries naturally tend to build 
strength in the major areas of interest of the company. But the breadth and inter- 
disciplinary nature of research and development effort require rapid access to in- 
formation in other areas. Also, the extensiveness of government contracting pre- 
sents a need for access to government documentation, such as technical manuals, 
regulations, specifications and standards, and management and legal references 
many of which cannot be held by each library. 

There is widespread agreement on the need for a locating service in Connecticut. 
Efforts have already started in this direction in some instances. For example, in 
Fairfield County there are two active groups, each of which is forming a union list 
of serials. The first group, composed of 17 public libr/iries, is principally concerned 
with administrative functions, and the union list will contain all serial titles held 
within the group. The other group, which has a business and technical orientation, 
consists of public, special, and academic libraries, and in addition to building a union 
list of technical journals, the group is pooling resources to purchase back files of 
relevant periodicals which are not available in the County. The resources of these 
groups should be exploited, as far as possible, in the proposed State system. The 
advantages of operating on a statewide level include the broader data base which can 
be offered, state level funding and the leadership and coordinating effort which the 
State Library can offer, the economics of centralization, and faster and more com- 
prehensive service which a sophisticated automation program can provide. Associated 
with locating service, most respondents felt that accessibility information would be •• 
valuable. Whereas the experienced librarians have a good idea of which items are 
available for loan, or can be photocopied, this is not true in the smaller libraries. 

The opinion was expressed that it is much more useful to be able to find some items 
which are readily accessible than to Imow of the existence of all references in a 
certain subject area most of which cannot be located. 
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Reaction to the proposed bibliographic searching service has been rather more 
mixed than that to the locating and access services. However, while some concern 
was expressed regarding the practicality and cost of such a service, there is general 
agreement that bibliographic searching would have great value. The importance of 
being able to conduct searches through descriptors other than subject headings was 
stressed. For example, date of publication and corporate or institutional source or 
author may be valuable entry points, usually in coordination with subject headings. 
Some doubts were expressed towards the feasibility of pure subject searching on the 
basis of present lack of deptli of subject indexing. This problem is fully recognized 
and service is proposed, as explained in more detail later, on the basis of increas- 
ing future efforts in tliis area, to some extent within the proposed system but more 
particularly in connection with professional journal and report literature at a national 
level, and also on the basis of coordinated searching with descriptors other than sub- 
ject headings. 

The potential value of centralized control tind coordination of processing is 
widely accepted. At present, some libraries do all their own cataloging, while most 
catalog all documents not covered by available card services, which represents an 
unnecessary waste of the limited resources of experienced catalogers and also intro- 
duces a lack of standardization which will create problems in a centralized system. 
Among those libraries which use the Library of Congress catalog card service, there 
are complaints regarding the delays incurred and the cost of the service. In most 
cases, the Library of Congress service embraces about 75 percent of new acquisitions. 
Many of the libraries, particularly academic and industrial, have rather specialized 
needs and also skills in the area of cataloging. In the proposed system, it is felt that 
these skills, and also those of groups outside the State, will be exploited to the full to 
the benefit of all users. 

Other services besides those already mentioned which might be provided by the 
proposed State Center were discussed with the interviewees. For example, some 
showed interest in building a State-supported central depository of materials not ade- 
quately covered by other libraries in the State, or even a complete central collection. 
However, the generally held opinion was that this idea was wasteful and represented 
unnecessary duplication, and that if the State was to spend additional funds on books, 
they should be devoted to building upon existing strength, or a 'Farmington Plan for 
Connecticut, " The latter approach would appear to be of particular value where the 
proposed searching and locating services would make a knowledge of these holdings 
available to all. The plan itself, however, is felt to be beyond the scope of the pre- 
sent study. In another area, the central preparation of book catalogs for the holdings 
of individual libraries, group of libraries, or the whole State was suggested, A 
service of this Idnd, at least on an interim basis, is discussed and proposed in 
Section 5, The possibility of the State operating a central ordering facility was also 
considered, although in general the reaction was negative. Central ordering on a 
regional basis, with a system such as that of the Nassau Library in New York, was 
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felt by some to be practical. Although most libraries are getting almost the maximum 
discount on book purchases already, a significant saving on book preparation costs can 
result from a system of this kind. It can also afford an efficient source of acquisitions 
data for an automated list of holdings. However, as mentioned earlier, service of this 
kind is not directly pertinent to the aims of the Research Center and should be con- 
sidered as a long-range objective of a more comprehensive automated library system. 

As a result of discussions with groups of potential patrons of the system, a not- 
able conclusion concerned the different points of view expressed by different groups 
depending upon the nature of their activities. Each group recognized the value of the 
services which can be offered, but the various users will tend to use a particular ser- 
vice in rather different ways. It was generally felt that bibliographic searching will 
be the service of greatest value, particularly to those engaged in research and develop- 
ment activities. A really comprehensive current awareness list, covering rather 
narrowly defined subject areas, would also be very useful. 

Scientists engaged in highly sophisticated research projects in an academic en- 
vironment tend to have fewer problems than others in keeping abreast of developments 
in their fields. In many cases they work in well-defined, highly specialized subject 
fields in which only a handful of other investigators are involved. They often corres- 
pond with each other directly, and all within the field tend to publish in one or a small 
group of periodicals, which of course, they all read. However, a current awareness 
list for their field, or perhaps for a rather wider field which embraces theirs, cover- 
ing a broader base of sources, would keep them informed of items which they might 
otherwise miss. Also, because of the interdiscriplinary nature of most research 
activities, the bibliographic searching service will be of particular value when the 
investigator becomes involved in a problem outside the scope of his own field of spec- 
ialization. The importance of maldng abstracts available, in association with the 
bibliographic reference material, was stressed, so that the content of an article can 
be determined in more detail than the title or subject indexing provide. 

A question was raised regarding the relative value of fact retrieval systems and 
bibliographic reference retrieval systems. While the former systems yield specific 
facts in direct response to the user's questions, the latter direct the user to specific 
documents which may be of interest to him. It is, of course, in the latter area that 
the bibliographic searching service proposed herein lies. The value of the former is 
not questioned, and fact retrieval systems in well-defined narrow subject areas have 
been operated successfully. However, it is generally conceded that, where the in- 
tent is to embrace broader subject fields, and in this instance the entire field of hu- 
man knowledge, effective fact retrieval is beyond the present limits of technological 
feasibility. 
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The engineer or scientist performing research or development work in industry 
has a rather different viewpoint. The rapidly changing needs for information relat- 
ing to a wide range of missions and disciplines make the promise of a really effective 
and rapid bibliographic searching tool particularly attractive. The point has been 
reached where it is virtually impossible for the average industrial engineer or scien- 
tist to keep informed in all the subject fields and applications with which he may be 
involved in pursuing a particular project. Then when he moves on to the next pro- 
ject, his needs are likely to be substantially different from those of the previous one. 
Subject searching will be particularly useful, though in many cases coordination of 
subject terms, which may be rather general, with other descriptors such as institu- 
tional or corporate source, or author, and often with publication dates, will produce 
valuable results. 



Library Patterns in Connecticut 



Statistics relatii^ to library operations in the State are readily available but in 
many cases they are not directly pertinent to the current study. However, it is of in- 
terest to examine some of the patterns which exist to the extent that they shed light 
on the distribution of library resources and the needs for sharing them and obtaining 
wider utilization. Table I shows the distribution of holdings and personnel figures for 
for the largest public and academic libraries. 

TABLE I 

THE LIBRARIES OF CONNECTICUT 



1. The Ten Largest Libraries in Connecticut 



Library 


Type 


Volumes 


Staff* 


Yale 


Academic 


4, 703, 876 


340 


Wesleyan 


Academic 


517,279 


29 


U. of Connecticut 


Academic 


497,285 


53 


State Library 


Special 


450, 000 


N.C. 


Bridgeport 


Public 


440, 982 


101 


Trinity 


Academic 


435, 000 


16 


Hartford 


Public 


398,470 


103 


New Haven 


Public 


366,067 


81 


Connecticut College 


Academic 


202, 741 


9 


Stamford 


Public 


198,186 


66 



* Full-time equivalents **Not comparable with other entries 



(Source: U.S. Dept, of Health, Education and Welfare, Office of Education, Library 

Statistics, Colleges and Universities 1963-64; Statistics of Public Library 
Systems; and American Library Directory, 24th Edition.) 
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2, Summary of Connecticut Libraries 
Volumes Number of Libraries (All Types) 



More than 100,000 
20,000 - 100,000 
Less than 20, 000 



19 

80 

223 



20 



(Source: R. R. Bowker Co. , American Library Directory, 24th Edition) 

The entries in this table and the propulation distribution map reproduced in Figure 1 
are clear indications of the well known pattern of concentration of both population and 

facilities in Connecticut. There is a 
corridor of strength which runs from the 
Hartford area in the north -center to 
New Haven in the south-center, then 
west along the coast into the south-west 
comer. The remainder of the State is 
comparatively sparsely populated, weak 
in library facilities, and would benefit 
greatly from a centralized facility and a 
communications network which would 
make the system readily available to all 
users. Even within the central corridor, 
there are several examples of strong 
libraries surrounded by areas of weak- 
ness. For example, Bridgeport Public 
Library has an unusually well equipped 
business and technology section in spite 
of a below-average educational level 
within the city. It devotes a high propor- 
tion of its staff time to supporting the 
needs of residents of surroundii^ small 
towns and a concentration of light and 




SQUARE MILE 



MORE THAN 1000 



200 - 1000 
LESS THAN 200 



Figure 1 Population Density 1960 
(Source: Economic Research Division, 
Connecticut Development Commission, 
"Connecticut Market Data, 1962. ”) 



heavy industry, which themselves are poorly equipped to satisfy the library needs 
resulting from high educational levels. The State system will support these smaller 
libraries, taking some of the load off Bridgeport and allowing the latter to devote 
more time to the immediate needs, perhaps at a lower average educational level, 
of the city residents. Similarly in Hartford, it is estimated that more than half the 
telephone reference requests originate outside the city. 
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The development of Connecticut as a center for research is supported by data published 
by the National Science Foundation and the Office of Education. Although the State 
ranks 25th in the nation by population (1960 Census), it holds 13th ranking in terms of 
the number of scientists within the State. Moreover, the number of doctoral degrees 
conferred in Connecticut in 1962 also was exceeded by only twelve other states^^ and, 
in graduate school enrollment, Connecticut was ranked lOth^^. Table II shows a break- 
down of scientists by field of employment, comparing Connecticut with national totals, 
and indicating Connecticut’s ranking in each field. The table also shows the total size 
of the professional -technical labor force in Connecticut, and compares this with total 
civilian employment within the State. 



TABLE II 

CONNECTICUT EMPLOYMENT STATISTICS 



1. Scientists by Field of Employment 



Field 


United States 


Connecticut 


Connecticut Rank 


Argicultural Science 


9,526 


60 


47 


Biological Sciences 


27,135 


429 


22 


Psychology 


16, 804 


336 


15 


Earth Sciences 


23,417 


199 


29 


Mathematics 


20,254 


379 


15 


Physics 


26,698 


610 


11 


Chemistry 


63,053 


1,424 


13 


Economics 


12,143 


207 


14 


Other 


24, 824 


505 


12 


Total 


223, S54 


4,149 


13 



(Source: Reference 23) 

2. Professional, Technical Employment 



Total Civilian Employment in Connecticut 990,302 

Professional, Technical Personnel 127,403 

Percent Professional, Technical 12. 8% 

(Source: U. S. Bureau of Census, as shown in Connecticut Interregional Planning 
Program, Report No. 132) 



21 



o 



UNITED AIRCRAFT CORPORATE SYSTEMS CENTER 




I SCR 301 

V 

t 

i 

If 

I 

I 

I The data presented in these paragraphs represent an indication of present and 

I potential library usage in Connecticut in support of research activity. They are 

rather inadequate in establishing a quantitative assessment of the need for a facility 
f such as is proposed in this study. As mentioned earlier, it is felt that the techniques 

of statistical sampling should be applied in the next phase of the study, when more 
time will be available, in an attempt to arrive at a more definitive estimate of the 
’ kinds of use that can be expected when an automated centralized research center is 

implemented. 



The Growth and Use of Library Materials 



The primary aim in establishing a State library center is to provide a meaning- 
ful and effective aid to research. Those who are actively engaged in research or 
development effort, particularly in the various fields of science and technology, are 
especially concerned with the "information explosion" and their growing inability to 
stay abreast of new developments pertinent to their disciplines or missions. The 
situation is further complicated by the extensive overlapping which exists among the 
many fields of study. 

Examples of the rapid growth of published literature relevant to research activity are 
not difficult to find. In the case of scientific journals alone, the annual output is approaching 
alarming proportions. In 1964, the National Science Foundation published the results of an in- 
vestigation of scientific journals^® which showed that, of 262 journals surveyed, only half were 
in existence ten years earlier and less than one-tenth were more than 60 years old (see Fig- 
ure 2). The study indicated that the journal population could be expected to double every ten 
to fifteen years. Furthermore, it was estimated by Gottschalk27 in 1963 that 35, 000 scientific 
and technical journals were published throughout the world, 6, 200 of which originated in the 
United States. 




22 



Figure 2 Accumulated Growth of Survey Journals, 1839-1959 
(Source, Reference 26) 
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Examples of the rapid growth of published literature relevant to research activity are 
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alarming proportions. In 1964, the National Science Foundation published the results of an in- 
vestigation of scientific journals^® which showed that, of 262 journals surveyed, only half were 
in existence ten years earlier and less than one-tenth were more than 60 years old (see Fig- 
ure 2). The study indicated that the journal population could be expected to double every ten 
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If the journals sampled in the National Science Foundation study can be considered 
representative of all scientific journals published in the United States, then, at an 
average of 126 papers per journal per year (see Table HI), the annual United States 
output is considerably in excess of half a million papers. Table III also indicates 
that the average number of articles per journal per year increased 52 percent 
between 1949 and 1959. This increase must be compounded with the growth of 
journal titles. 



TABLE m 

AVERAGE NUMBER OF RESEARCH PAPERS 
PUBLISHED PER JOURNAL IN 1949 AND 1959 



Average Number of Papers Percentage of 



Discipline 




Per Journal 


Change, 1949 




1949 


1959 




Biology (75)* 


76 


113 


48 


Chemistry (9) 


293 


421 


44 


Earth Sciences (7) 


58 


117 


101 


Engineering (5) 


56 


141 


154 


Mathematics (10) 


37 


58 


56 


Physics (8) 


285 


408 


43 


Social Sciences (25) 


46 


71 


54 


Miscellaneous (11) 


36 


49 


34 


Society Journals (150) 


88 


133 


50 


Commercial Journals (9) 


63 


153 


35 


University Press Journals (16) 42 


43 


8 


Total (175) 


83 


126 


52 



* Number of Journals 



(Source: Reference 26) 

Further examples of publication growth rates are readily available, hi mathe- 
matics, for example, the number of American journals increased from 1, 100 in 1949 
to 3,900 in 1962.^6 In the book trade. Table IV shows that 11, 000 new books and edi- 
tions were published in the United States in 1950. The number had risen to 28, 000 by 
1964. The Library of Congress, which is already committed to automation, expects 
to be cataloging 75,000 book titles annually in two years time, an increase of 60 per- 
cent over the present level. Total new titles cataloged increased from 105, 167 in 
1964 to 114, 875 in 1965. 29 
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TABLE IV 

NEW BOOKS AND NEW EDITIONS PUBLISHED 





1950 


1964 


Imports 

1964 


Agriculture 


152 


285 


89 


Art 


357 


906 


388 


Biography 


603 


948 


175 


Business 


250 


575 


40 


Education 


256 


1232 


61 


Fiction 


1907 


3271 


110 


General Works 


345 


532 


71 


History 


516 


1358 


260 


Home Economics 


193 


237 


23 


Juvenile 


1059 


2808 


239 


Language 


148 


801 


158 


Law 


298 


346 


46 


Literature 


591 


1454 


275 


Medicine 


443 


1211 


310 


Music 


113 


214 


51 


Philosophy, Psychology 


340 


766 


131 


Poetry, Drama 


531 


936 


148 


Religion 


727 


1830 


279 


Science 


705 


2738 


678 


Sociology, Economics 


515 


3272 


528 


Sports, Recreation 


188 


582 


147 


Technical 


497 


1125 


305 


Travel 


288 


1024 


285 


Totals 


11, 022 


28,451 


4,797 



(Source: R. R. Bowker Co. , - Publishers’ Weekly) 

The impact of these publication figures on the individual research worker is hard 
to measure, although it is clear that they must have a formidable effect, particularly 
on scientists whose work is interdisciplinary in nature. In connection with the Library 
of Congress automation studies, the King Report, recognizing the difficulties in- 
herent in arriving at a quantitative measure of user needs, noted, however, the many 
areas in which libraries, particularly in support of research activities, are encounter- 
ing difficulties. In this regard, the report cited several areas: the rapid growth of 
information and attendant backlogs in processing; increasing complexity in acquisi- 
tion and replacement of items; growing unwieldiness of the card catalogs; space re- 
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strictions arising from lack of awareness of marginally or totally useless items; 
i poor response times to users' requests due to employment of manual retrieval tech- 

I niques; and unnecessary duplication of effort among research libraries. The report 

further stated that "the present system for the bibliographic organization and dis- 
play of the resources of large research libraries are not sufficiently adaptable to 
? rapidly changing requirements, and they no longer lead the serious investigator 

; easily and directly to pertinent information". 

Overseas sources of information also are relevant in the field of technical lib- 
raries. Tbmudd, for example, reported that 21 percent of all researchers queried 
in his investigations indicated awareness of specific instances where research had 
been unnecessarily duplicated because information was not readily available. More- 
over, the respondents to this investigation made relatively little use of library ser- 
vices other than loan and photocopy, perhaps an indication that technical libraries 
are not, in the opinion of the users, fulfilling research scientists' needs. A similarly 
disappointing reliance on library services was observed by Fishenden, in a survey 
of users of a well equipped technical library, including a technical information ser- 
vice and bibliographic control tools such as abstract journals. He found, in a study 
of methods by which research workers find information, that three quarters of the 
useful items were found by staff members without the help of library aids. Litera- 
ture searches were a very small source of information. By far the largest single 
source of information items, accounting for 23 percent of the total, was regular 
reading of current literature. It is felt that while the latter may be an excellent 
source of data in specific narrow fields of research, it is becoming impractical to 
cover the many subject fields that fall within the interdisciplinary areas of interest 
of most investigators by this approach. 

Clearly, there is a need for substantially improving library services to the ex- 
tent that research workers will have ready access to new developments in their dis- 
ciplines and improved means of making retrospective searches within the signifi- 
cant literature. That portion of the intellectual output of the world which finds its 
way in document form into the libraries of Connecticut is difficult to measure at this 
juncture. Yet, the position of the State as a higlily developed academic and industrial 
center leads to the conclusion that a sophisticated means for the retrieval and dis- 
semination of resources in the form of books, periodical articles, reports, and other 
documents of scholarly or technical interest will greatly enhance that position. 
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4. THE OPERATIONAL RESEARCH CENTER (PHASE II) 

The State Libraiy Research Center must be implemented in accordance with a 
carefully planned, time -phased evolutionary program. In the early stages of imple- 
mentation, major effort will be devoted to the development of the data base, and at 
least six months may be expected to elapse before even experimental service is of- 
fered. During the following two years, the data base will be growing and the service 
offered expanding in scope and level of sophistication. This period of expansion is 
referred to as Phase I of the proposed evolutionary program, and its method of ac- 
complishment will be discussed in detail in Section 5. 

At the completion of the initial implementation period, the Center will be opera- 
tional, and the service offered to the users of the system should have attained all 
major objectives. It is this planned operational State Center, referred to as the 
Phase n System, which will be described in some detail in this section. As further 
time goes by, the service that the Phase II System provides will improve as a result of 
of the growth of the data base, and it will be made available to more remote users. 
However, except for comparatively minor refinements, the nature of the service 
should not be expected to change until developments at the national level occur. With 
the introduction of national and other regional centers, both general and special in 
nature, interconnected by a communications network, the level and scope of service 
available to the users will broaden. The operation of the State Center as a com- 
ponent of a national system, which may be anticipated within five to ten years, is 
referred to as the Phase HI System. The Phase IH operation is not considered in 
any detail in this report. However, it is important to recognize at this time the lil^e- 
lihood of the future establishment of a national library network because of the effect 
such a network will have on operations within the State. In particular, because of 
the needs which will arise in a national system for compatability of subsystems, any 
attempts to establish national standards for library procedures are of significance 
to State level planning. 

It is apparent from this brief discussion of the three major phases of the opera- 
tions of the State Center that the terms Phase I, Phase II, and Phase HI refer to time 
periods rather than different systems. In other words, it is envisioned that the same 
basic central equipment will be used throughout, although its storage and processing 
capability may be enlarged as the system expands. The reasons for this approach 
are discussed in Section 5. As mentioned earlier, the Phase II System may be re- 
garded as the objective operational phase within the State of Connecticut, and it is 
this system that is described in the following subsections. The objective is to pro- 
vide a functional description for planning purposes rather than a system design. To 
this end, the general characteristics of the proposed operational system are described 
including the services to be offered, the method of acquiring data in the center, and 
system scope. Also, in general terms, the methods of operation within the center 
and at the remote input/ oulput locations are outlined. 
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System Characteristics 

By 1970, it is anticipated that the State Center will be providing service to 
users throughout the state in public, acaden.dc, and special libraries, and possibly 
to other research workers not directly associated with any particular library. The 
data base will have been growing for more than two years and should contain refer- 
ence material pertaining to all library holdings in the State which have been acquired 
during that period. In addition, in specific subject areas, back files covering ex- 
panded time periods earlier than the starting date may have been added. 

The services which will be offered will include bibliographic searching, locating 
of individual items held within the State, and information regarding their access ibiliiy 
to potential users outside the holding library. Also, the central control and coordina- 
tion of the cataloging of all acquisitions will result in the catalog data being available 
to all. Further service may continue to be offered in Phase II in the form of printed 
book catalogs and current awareness lists. 

The provision of any of these services is dependent upon the existence of an 
automated central catalog or file. The organization of the material contained in the 
catalog will be discussed in more detail later, but, in general, the content for each 
document will include author, title, a document number (which could be LC Card 
Number, Government Report Number, or other generally recognized and unique 
identification, or a sequence number assigned within the system), year of publication, 
place of publication and/ or publisher, language, subject headings, and location and 
accessibility information. Other items which are normally found in the catalog card, 
and an abstract, if available, will also be stored, but probably in a separate location 
from the items listed above. 

The effectiveness of a system for retrieving information, either in bibliographic 
form or in the form of locations and accessibility of documents whose identification 
can be specified, is dependent upon rapid response times and update capability. There- 
fore, the main items on which a search may be based, listed above, must be assigned 
to a rapid-access storage medium, and a sophisticated system of communications, 
including input-output terminal devices to provide an interface between the user and 
the automated system, must be furnished. The major elements of the system there- 
fore may be identified as follows: 

1, A large capacity, rapid-access store, and appropriate processing capability 
for entering, retrieving, and organizing the data; 

2, A communications interface to handle a number of data inputs and requests 
which may arrive at the central processor simultaneously; 
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3, A communications network to connect the remote users throughout the 
State with the central processing site; and 

4, Input-ouiput terminals which furnish the user with a convenient, easily 
used point of contact with the retrieval system, both for entering and re- 
trieving the stored data. 

Figure 3 illustrates, in functional block diagram form, these elements and the 
way they are interconnected. The flow of information between the Center and the 
remote libraries and from outside the system is illustrated in Figure 4, 

Data Acquisition 



The input-oulput terminals, or user consoles, can be used either for entering 
data into the central data base or for retrieval purposes. In the operational system, 
it is assumed that a data base will have been established, so that, apart from possible 
attempts to enter back holdings from particular locations in order to increase the 
comprehensiveness of the catalog, the day-to-day entry needs will consist of keeping 
the files up to date. Each library should attempt to enter document records into the 
central list of holdings as they are acqLuired, The system can be queried to deter- 
mine whether a document is alrea(fy included in the central catalog. If so, catalog 
card sets may be ordered, and the fact that the library has acquired the document 
will be entered automatically into the central file of holdings. If, as a result of the 
initial inquiry, it is found that a document is not included in the central file, the pur- 
chasing library has the option of doing the cataloging itself and entering the data into 
the system (in a prescribed format), or of asking the State Center to do the catalog- 
ing or assign the task to some other library in the State, 

If a procedure such as that outlined is followed by all libraries whenever they 
acquire new materials, the central catalog of holdings will always be up to date. 
Furthermore, the present costly repetition of cataloging effort among different librar- 
ies in the State will be virtually eliminated. The majority of new boolcs will not re- 
quire cataloging within the State, because of the proposed utilization of the Library 
of Congress MARC tapes, Initially, the MARC tapes will include some 700 English 
language books each week, and the content and scope are expected to increase quite 
rapidly, so that the State Center, in taking advantage of this resource, will be able 
to malce the content of the tapes, in card format if desired, available to any library 
in the State without delay. Books not included in the MARC tapes must, of course, 
be cataloged as at present within the State, The cataloging should be done by those 
most qualified, and in most cases, the procedure described above will insure this. 

For these less common (and in many cases foreign language) materials, the library 
acquiring them first is likely to be strong in the particular special field involved, 
and therefore is likely to have cataloging expertise in the field. Other libraries 
which subsequently acquire these materials need not repeat this cataloging effort. 
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The preceding discussion of cooperative cataloging of new acquisitions and 
simultaneous entry of new holdings of all libraries into the central store applies 
in particular to books. With regard to serial publications and report literature, 
special problems arise. For the State Center to offer effective service in the area 
of subject searching, journal articles and reports must be indexed in some depth, 
and this requirement is felt to be beyond the economic resources of the State. Most 
probably, it will be necessary to rely on the efforts of Federal Government Agencies, 
professional societies, and commercial concerns whose indexes are now or soon will 
be in a form directly assimilable by the automated Center. Considerable effort is 
now being expended in this respect, for example in the fields of medicine, chemistry, 
and aerospace, and new projects of this type are being announced with increasing fre- 
quency. The updating of periodical holdings within the State will be quite straight- 
forward. It will be necessary only for each library to keep the Center informed of 
all titles on subscription order notifying when new titles are ordered or when existing 
orders are discontinued. In addition, the Center should be informed of missing issues 
or missing volumes within a set. 

It is recognized that considerable effort will be required of each library if the 
holdings file is to be kept current and accurate. With respect to books, it would 
appear, without detailed analysis, that the advantages to the individual library in 
terms of the ready availability of cataloging data will outweigh the effort required in 
entering all acquisitions. For periodicals, the advantages to the library of keeping 
the central records complete are less obvious. But it is obvious that the proposed 
locating service will be effective only if the holdings file is accurate, and it is anti- 
cipated that the spirit of cooperation which exists betv^een libraries in the State will 
prevail in this regard. 

Data Retrieval 

Returning to the operation of the user consoles, it was pointed out that the con- 
soles can be used either for entering information into the data base or for retrieving 
data. In the latter area, the retrieval process can be utilized for searching out 
bibliographic data or for finding locations and accessibility information. The re- 
trieval of locations and accessibility is straightforward, assuming that an adequate 
means of identifying the document is available. The simplest means of identification 
will be to use the document number. If this is not known to the searcher, author and 
title can be used for identification as long as this provides an unambiguous descrip- 
tion of the document. Following the identification of the document, the user will 
request locations and accessibility, and these will be displayed immediately. Detailed 
design of the system will result in the establishment of rules for selecting the informa- 
tion to be displayed in answer to a single inquiry. For example, if a book is held in 
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nearly every library in the state, the provision of a list of all holding libraries would 
be extravagant in terms of storage capacity and not very useful to the requestor. 

When more than a given number of libraries hold the book (perhaps 20 or 30) it may be 
sufficient to store only the number of holding libraries or the names of those out of a 
preselected set of 20 or 30 libraries uniformly distributed throughout the State which 
hold it. With regard to accessibility information, it is anticipated that one of a small 
set of accessibility categories will be stored along with the identification of the hold- 
ing library. The categories might include "available for reference only, " "available 
for interlibrary loan, " and "available for photocopying. " 

If the librarian or library patron cannot completely or uniquely identify specific 
documents he is trying to locate, a search must be made in terms of whatever material 
he is able to provide. Many searches will undoubtedly start with subject headings 
and the effectiveness of subject searches will depend principally on the depth of sub- 
ject indexing of the document records stored in the central catalog and on the efficiency 
and speed with which the files may be searched to retrieve those documents to which 
the requested subject headings have been assigned. As mentioned already, the ex- 
tent to which subject indexing in depth can be contributed within the State will be lim- 
ited by economic restraints. Within the journal literature, particularly in the scien- 
tific and engineering fields, it is anticipated that external sources will offer rather 
extensive subject indexing, and the State Center should capitalize on this resource as 
far as possible. With regard to books, subject indexing of items included in the MARC 
tapes will be limited in the immediate future, although greater depth of subject index- 
ing may result from the Library of Congress automation study. It appears unlikely 
that the Center will have the resources to add materially in this respect. For books 
cataloged within the State, adequate subject indexing should be included wherever it 
is feasible. Overall, it must be conceded that during the Phase II period, subject 
indexing may not be included in the central catalog in sufficient depth to permit really 
sophisticated searching on this basis alone. It is anticipated, however, that this situ- 
ation should improve as more subject indexing in depth is accomplished on a national 
level. 

If subject indexing does not exist in depth, it is probable that a subject search 
will retrieve an unmanageably large list of references , and other means must be 
used to narrow the search. Additional limits may be imposed by coordination be- 
tween the available subject headings and other descriptors. In this respect, the entry 
terms which maybe used will include personal author, corporate or institutional 
author or source, date of publication, place of publication or publisher, language of 
publication, and possibly the fact that a bibliography or a list of illustrations is in- 
cluded. Then again, the search may be limited to books, journal literature, or re- 
ports. The descriptors other than suiDject headings, listed here, may also be used 
as primary points of entry into the system, rather than the subject headings. It is 
anticipated that this approach will be most useful where only partial reference data 
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are available, and an adequate description of the document is needed to request loca- 
tion information, an abstract, or perhaps to initiate an interlibrary loan, Alterna- 
tivelyj the searcher may want to determine everything that has been produced within 
a given time period by a particular author. With regard to the coordination of search 
descriptors, it is anticipated that the notation of Boolean algebra, including at least 
the logical connectives ’’and” and ”or, ” and possibly also ’’not, ” will be utilized. It 
may also be desirable to incorporate some means of controlling the depth of a subject 
search. In these respects, definition of the exact procedures must await detailed 
investigative effort in the next stucfy period. 

System Scope 

It is felt that the objective of the State Center should be to include as wide as 
possible a coverage of subject fields held within the State, Although the primary aim 
of the Center is to aid research activity, there appears to be no valid reason for 
limiting the holdings to specific subject areas. It can be legitimately argued that any 
published literature can have an application in some field of research, and the impo- 
sition of limits would tend to have the effect of increasing human intervention in the 
acquisition of bibliographic data, since a choice has to be made regarding the accept- 
ability of each item. Furthermore, where bibliographic data are acquired in bulk 
and accepted into the system essentially automatically (for example, the content of 
the MARC tapes), it would be advantageous to accept the entire content, rather than 
limiting acceptance to those items held within the State, With this approach, the 
information is in the system and ready to accommodate future acquisitions. Even 
though the holdings record for many items may initially be blank, if and when the 
item is acquired by one of the libraries, it will only be necessary to add the holdings 
data to the record. In addition, even if the item is never purchased by a library within 
the State, a knowledge of its existence may very well be useful to some user making 
a bibliographic search. 



Center Operations 



The operation of the Center may be discussed in terms of the principal functions 
it performs: namely, the acquisition of new data, and the retrieval of stored data. 

The details of these operations, including the requirement for human review of inputs, 
program design, file organization, kinds and size of storage media, and data process- 
ing procedures will be determined in the next phase of the design study. At this stage, 
however, the general functional requirements can be indicated. It should be empha- 
sized that procedures outlined herein are subject to revision as a result of more de- 
tailed design and analysis. 
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Data Inputs 



The sources of bibliographic data relating to new acquisitions will be the MARC 
tapes, other similar sources for journal articles and reports (for example Federal 
Government Agencies, professional societies or commercial organizations offering 
service of this kind), and sources of catalog data within the State, including the larger 
libraries and the Center itself. For the first two, it is assumed that the information 
will be available in machine readable form. From within the State system, entry of 
bibliographic data will be effected by means of consoles, either within the Center or 
from remote libraries. 

It is anticipated that each document record accepted into the system from ex- 
ternal sources will require human review. For this purpose, the record will be en- 
tered from the source (usually magnetic tape) into working storage and displayed on 
the editor *s console for review, editing, and addition of items if necessary. These 
steps will be performed by use of the console keyboard. Independent proofreading is 
desirable, and for this purpose the edited record can either be transferred to the 
proofreader's console, or printed by a high-speed line printer. 

The product of cataloging efforts within the State will be the same as that de- 
scribed for external source data. In this case, however, the cataloger will generate 
the bibliographic document record on the console, either in the Center or at a remote 
library. On completion, the record will be entered into working storage, and review 
and proofreading will proceed as before. 

When the document record has been proofread, it is ready for entry into the 
permanent files. The record will be structured in such a way that the items required 
for entry into the rapid-access retrieval files can be extracted automatically. In this 
way the author and title will be extracted and merged into the author/title file, and 
against each entry the document number will be recorded. Conversely, in the docu- 
ment number file, the author and title will be entered, and also other items which may 
be used for retrieval, such as date of publication, publisher and/or place of publica- 
tion, language, and possibly the fact that a bibliography or a list of illustrations is 
included. In addition, the subject headings will be added to the document number file, 
and the document number will be entered under each appropriate term in the subject 
file. The content and organization of the files will require detailed study, and ap- 
proaches other than that outlined here should be considered. For example, Kessler^^ 
reports successful results using citation coupling for retrieval of references from 
the physics literature. It would appear, however, that the breadth of subject cover- 
age in the proposed system would make this approach less effective. 
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It is important to note that the permanent files which constitute the data base 
of the system must be protected against inadvertant (or intentional) alterations, ad- 
ditions or erasures. To this end, the system will be designed in such a way that 
only designated consoles in the Center may be used for the authorization of file up- 
dating, In other words, while the update information may originate from other con- 
soles, either remote or local, the designated consoles will be the only ones from 
which actual entry of the data into the files can be initiated. Special authority codes 
for data entry, a knowledge of which is strictly limited to designated members of the 
Center staff, may be used as an additional safeguard. 

The catalog data that are not required for retrieval purposes, and the abstract, 
if one is available or generated, will be entered into a separate store, probably with 
slower access time. The most suitable storage medium and the procedures to be 
followed in this respect will require detailed study and economic analysis. However, 
it appears relatively certain that an attempt to store all these data in the rapid-access 
retrieval files would unnecessarily add to the cost of the system and degrade retrieval 
performance. 

The printing of catalog card sets at the Center, to satisfy the needs of the remote 
libraries, represents a valuable by-product of the primary function of entering cata- 
loging data into the system. It is anticipated that rapid service can be offered. The 
problems associated with differences in card requirements among the various libraries 
are fully recognized, particularly regarding cards for subject cataloging. Detailed 
study of the needs must be made, but it is felt that, in view of the vastly improved 
speed of service compared with that currently available (for example from the Library 
of Congress), it will be possible to arrive at acceptable compromises regarding card 
formats and content. 

In addition to the bibliographic data records for each document, library holdings 
information must be acquired. As outlined above, with the cooperation of all the li- 
braries, the holdings data will arrive at the Center at the time the documents are 
acquired, enabling the locations file (which will store locations information against 
document number) to be kept current. For libraries with consoles, acquisition of a 
document will be entered automatically from the remote location. Other libraries 
must notify the center of acquisitions by mail, telephone or Telel^npe (if available), 
and the data will be entered into the locations file through use of one of the Center 
consoles . 

Data Searching 

Queries arriving at the Center from remote consoles will first be subject to an 
automatic review of their acceptability to the system. If they are unacceptable, the 
requestor will be notified by means of an automatically generated message. He may 
then rephrase his request, or ask for the services of a Center staff member who will 
monitor the ensuing dialog on a center console, malting suggestions where necessary. 
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(The use of a small number of Center staff members in this manner may be considered 
a function of training library personnel in the operation of the system. As experience 
at the libraries increases, the need for this service will diminish.) 

When an acceptable query is received, the required information will be extracted 
from the appropriate files, formulated into a response message with the necessary 
address and control data to assure receipt by the requestor, and entered into an out- 
put buffer for transmission. Associated with the search procedure, there will be a 
logging function to keep track of request originators, types of requests and responses, 
response times, and possibly estimates of the quality or usefulness of the response. 

The results of this accounting procedure may be reviewed automatically and periodically 
printed out for use in system evaluation and improvement studies. 

For libraries or other remote users who do not have consoles, mail or telephone 
must be used for communicating with the Center. In this case, a Center staff member 
will use a local console to enter the query and receive the response, so that internal 
operation will be the same as described above. If mail is being used, the entire dia- 
log can be printed by a Center printer for mailing to the requestor. 

Equipment Considerations 



The equipment requirements may be broken down into central computing equipment 
with bulk storage and other peripherals, a communications interface, communications 
circuits, and remote consoles. Some general comments on each are included in the 
following paragraplis , 

Central Equipment 

A lypical configuration for the central equipment complex is illustrated diagram- 
matically in Figure 5. While no attempt has been made at this stage to select specific 
manufacturers or models, it appears from preliminary estimates of processing vol- 
umes that the IBM System/360 Model 50 would be appropriate for the central process- 
ing unit. This conclusion is based on past experience in comparable design projects, 
and on the requirements in this system for multiple access by a large number of 
users and the need for rapid internal operations to provide fast access to stored data. 
There are, of course, other manufacturers whose equipment could satisfy the require- 
ments. Those which may prove to be more suitable include the Scientific Data Systems 
Sigma 7 and General Electric 645 processing systems. A duplexed configuration is 
shown in Figure 5 to provide more efficient operation, and also to allow for continued 
service during scheduled or unscheduled maintenance periods. Under normal condi- 
tions, each computer and its peripherals could be performing similar tasks. For ex- 
ample, the communications circuits could be equally divided between the two. Alter- 
natively, one computer could be used for communications processing, and the other 
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for data ontry and retrieval. Under normal operation, the primary data flow lines 
(solid lines on Figure 5) will be in use. During scheduled maintenance on one of the 
computers, or in the event of a breakdown, the secondary data flow paths (broken lines) 
will permit the other computer to carry the entire load, with a minor deterioration in 
performance in the form of slightly longer response times. 

Associated with the central processing unit will be a large volume rapid-access 
memory, probably in the form of disc storage data cells. The active files used for 
bibliographic retrieval purposes will bo stored in the rapid-access memory, and it 
is estimated that an average of some 500 alphanumeric characters of storage capa- 
city will be needed for each document. When the system is first implemented, the 
new acquisitions will amount to some 30, 000 book titles per year from the MARC 
tapes. The annual growth rate will increase rather rapidly as other sources are 
added, particularly journal articles and reports, and by the end of five years there 
may be 500, 000 or more document records stored in the system. For the Phase II 
system, some 400 million characters of random-access storage is included, which 
allows for 800, 000 document records. 

Slower access storage, perhaps using magnetic tape, also will be needed, for 
storing other bibliographic information and abstracts. Also, as time passes, it will 
become necessary to transfer some of the active file data to the slower access store, 
particularly in science and technology where growth rates are highest. Fortunately , 
in these fields information is comparatively perishable, and only the more recent in- 
formation is needed frequently. 34 

A number of consoles will be rectuired in the Center, for review and entering of 
acquisitions data, monitoring and assistance in the conducting of searches, and check- 
ing system operation. A requirement of 12 display consoles for library -type personnel 
has been estimated. The control units which will be needed in association with the 
consoles are not shown, since the configuration depends on the choice of a manufac- 
turer and model. In addition, card punches and readers will be needed, principally 
for program loading, and high-speed line printers for the hard copy output require- 
ments of the Center, which may include the printing of book catalogs, current aware- 
ness lists, and catalog cards for distribution to the libraries. 

Communications Interface 

The communications interface, or multiplexor, serves the purpose of accepting 
the input messages from the multiple lines of the communications network, temporarily 
storing them, and feeding these messages in sequence, at the higher computer speeds, 
on one or more channels into the central processing unit. Also the multiplexor per- 
forms the reverse function of accepting at high speed the output messages from the 
central unit, again temporarily storing them, then transmitting them on the correct 
line, according to the address, at the lower transmission speed of the communications 

circuits. 
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Communications Network 

The communications network will consist of a large number of voice -grade cir- 
cuits joining the communications interface at the Center with the remote consoles in 
the libraries. Figure 6 illustrates a typical network for connecting the Center, as- 
sumed to be in Hartford, with 74 of the larger libraries in the State, The lines are 
grouped in such a way that advantage may be taken of lower Telpak tariffs on the full- 
time leased circuits. A transmission speed of 1, 200 bits-per-second will probably 
be sufficient, and half-di5)lex service should be adeq[uate. Further analysis studies 
should, however, be conducted to determine the possible economic advantages of 
1, 800 bits-per-second asynchronous transmission, at a slight increase in the cost 
of line terminating e(luipment, or 2, 000 to 2, 400 bits-per-second synchronous ser- 
vice at appreciably higher terminating cost. The higher speed of transmission will 
probably not be needed unless a party-line configuration, with perhaps 10 consoles 
sharing a line, is considered. Resolution of these problem areas in advance of im- 
plementation is dependent upon accurate statistics of usage. Then a straightforward 
queueing analysis can be performed, if necessary using a simple computer simula- 
tion model. In view of the difficulty of arriving at reliable usage statistics, it is 
possible that modifications in the communications design will be necessary as operat- 
ing experience is gained. Minor changes in configuration or transmission speed can 
be made quite readily, without seriously affecting other aspects of system operation. 

User Consoles 

At the remote libraries, and in the Center, consoles of the keyboard input/ cathode 
ray tube display appear very desirable. At least 8 manufacturers are selling devices 
of this type in the comparatively low-cost class, 35 a good example is the Sanders 
Model 720 Communications Terminal, with a display capacity of 1, 000 characters, 
excellent editing features which permit insertions and deletions without retyping, and 
off-line composition. Upper and lower case font capability is essential, and while 
none of the commercially available low-cost consoles of this type offer this feature 
at present, it almost certainly will be added, at reasonable additional cost, by some 
of the manufacturers, including Sanders, in the near future. Control units are re- 
quired in association with the consoles, and in most cases several consoles may 
share one control unit, so reducing the average price per console. Since this feature 
is less of an advantage in a library system, where there are many libraries which can 
justify only one console, than in some other applications w’here the consoles are in 
clusters, the relationship between console and control unit costs is an important con- 
sideration. 

The requirement for hard copy printouts at the remote libraries must be inves- 
tigated, Printers can be installed in conjunction with the consoles, but the cost is 
rather high. There may be a need for recording the visual displays on the CRT screen 
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Figure 6 Communications Network Connecting 74 Major Libraries 



of a bibliographic listing, and for a low cost alternative to the printer, a Polaroid- 
type camera might prove satisfactory. On the other hand, the larger libraries may 
desire local capability for printing catalog card data transmitted from the Center, 
and a high quality printer, with upper and lower case, would be needed. At least for 
the smaller libraries, it is anticipated that card printing will be centralized, with 
distribution by mail or other delivery service. 

User Dialogs 

One of the major problem areas jn establishing a bibliographic retrieval system 
is the selection of a query language that gives the relatively inexperienced user the 
ability to interact freely with the automated system. The users of the remote con- 
soles will include librarians and, to a lesser extent, library patrons. The task of 
training the librarians in the use of the system will be an appreciable one, and the 
feasibility of allowing patrons to use the consoles themselves will be highly question- 
able, unless a simple language and a set of almost self-explanatory instructions are 
developed. 

It seems unlilcely that consoles could be installed in open library areas, where 
any member of the public would have immediate access to them. However, there 
are significant advantages in allowing library patrons who make frequent and serious 
use of the system to conduct dialogs themselves. In this way, the librarian can save 
time, and the patron has the advantage of direct interaction with the stored data, al- 
lowing him to utilize the information presented at each stage of the search in formu- 
lating the next question. Only he Imows exactly what he is looking for, and the re- 
sults are more likely to be pertinent, and the search will converge more rapidly, if 
he has direct access to the console. In most cases the librarian will have to conduct 
the search, but discretion should be used in deciding which patrons are capable of and 
can benefit most from operating the consoles themselves. In this regard, several in- 
vestigators have examined dialog problems and the extent to which relatively inexper- 
ienced users can operate retrieval consoles without the help of an intermediary, 

The descriptors used for bibliographic retrieval must be entered and displayed 
in full, except perhaps for standard abbreviations of words like "journal, " "proceed- 
ings, " "university, " journal titles, and possible use of short titles. On the other 
hand, a structured set of commands of limited number can be abbreviated in mnemonic 
form to save time and simplify the query procedures. For example, LOOT for 
"locate, " BIBT for "bibliographic tree" (a list of authors who have published on a 
given subject, and number of publications by each) and ACCS for "accessibility infor- 
mation" are possibilities. The language would define all the operations which the 
user would require the system to perform in conducting a search. 
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An example is given in Figure 7 of a sample dialog between a user and the sys- 
tem. It is a simplified case intended for illustration only, and the actual procedures 
are likely to change as a result of more detailed design of the system. In particular, 
the structure of the central files will be the subject of a detailed investigation in the 
next phase of the study, and opinions of experienced librarians will be sought in de- 
termining the most useful descriptors for search purposes and the form in which 
they should be stored. The results of these studies, and also of early experience 
during the Phase I period, will obviously have a direct impact on the structure of 
dialogs in the operational system. 
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1. J. Jones, U Conn 

2. VOCB; Computer Search 



3. 



4. VOCB; CoupUng 

5. 



6. BIBT, 1965; Data 
Storage -Retrieval and 
Bibliographic Coupling 



7. 



8. List: A1 

9. 




MEANING 



User Identification and 
location 

What is the correct term 
to use for locating informa- 
tion about coni^puter search- 
ing methods? 

Data Storage-Retrieval 



Bibliographic coupling 
Electrical coupling 
Mechanical coupling 



Display A 

1. J. A. Doe (2) 

2. R. P. Smith (1) 



Display B 

1. Doe, J. A. The 
Design of a Library 
Information System, 
International Confer- 
ence on Scientific 
Information, 1965 

2. Doe, J. A. , Biblio- 
graphic Coupling in 
Library Data Retrieyal, 
Uniyersity of Manitoba 
Symposium on Library 
Sciences, 196r, 



Three types of coupling are 
ayailable. 



Provide bibliographic tree of 
authors who have published 
on both subjects in 1965. 



J. A. Doe wrote 2 articles & R. P. 
Smith wrote 1 in 1965. 

List the 2 references of the first 
item of Display A. 



List of documents as requested 



10. LOCN; Bl, B2 



11 . 

12. ACCS; Bl 

13. 

14. STOP 
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Where are the documents listed 
In Display B? 

Bl; SCSC, Trinity, Yale U 
B2: Not held in Connecticut 

What is accessibility status 
of the first item of Display B? 

Bl; Available for photocopy 



End of Dialogue. 



Figure 7 Sample Dialogue 
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5. IMPLEMENTATION OF THE PHASE I SYSTEM 



A brief discussion of the three major phases of the plan for the State Center, 
extending over a period of five to ten years, was included in the introduction to Sec- 
tion 4, A plan for ihe timing of the first two phases of the program is illustrated in 
bar chart form in Figure 7. The time scale shown on the figure is based on the as- 
sumption that funding will be available for a July 1967 start. Phase I of this program, 
roughly covering the period from July 1967 to the end of 1969, represents the Initial 
implementation and preliminary operation of the system. By 1970 the system should 
be operational, and by a process of evolution the major objectives should have been 
met. At that time the objective operational system referred to as Phase H should be 
in existence. In the following paragraphs, the steps involved in traversing this initial 
Phase I period will be described, 

July - December, 1967 

In July 1967, as a result of detailed design effort starting in September 1966, 
equipment for the initial centrally located facility will have been selected, and orders 
can be placed. Deliveries may then be anticipated early in 1968, In the intervening 
period of six months, there are several planning tasks which should be conducted. 
During the preceding design phase a survey will have been conducted to determine 
sources of pertinent catalog data in machine readable form. Starting in July 1967 it 
will, therefore, be possible to obtain these materials on a regular basis, and, where 
necessary, to prepare them for immediate entry into storage in the new equipment 
when it is delivered. If conversion of these data into a format suitable for entry into 
the proposed system is required, the programs for conversion will be written, and 
the actual conversion can be accomplished by using any available computer installa- 
tion, The extent to which preparation of catalog data in this manner will be possible 
will not be known until the data sources are studied in detail. However, it is felt 
that every effort should be made to build a data base of bibliographic material as 
rapidly as possible. In addition to assembling materials for inclusion in the data 
base, considerable effort will be devoted to design of the computer programs for 
initial operation of the system, and to actual computer programming. The programs 
may also be tested on an available computer installation. 

In the initial months of the program, it is likely that the prime source of data 
will be the MARC tapes from the Library of Congress. Starting in July 1967, they 
may be acquired directly from the Library of Congress, or through Yale University 
which is to be a recipient in the pilot phase of the MARC project starting in the fall 
of 1966. A library of the tapes can be built up in advance of delivery of the Center 
equipment, and some processing of the data may be possible during this advance per- 
iod. One of the problems of building the data base in the Phase I period of Center 
operation will be acquiring of information concerning the holdings of libraries through- 
out the State, Information of this kind could be collected manually, and prepared for 
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machine input, in conjunction with the building of the MARC tape library. A method 
of achieving this, subject to further analysis, would be to obtain a reproducible print- 
out of a title/author listing of the content of each MARC record. Duplicated copies 
of this list could be mailed to each library in the State, and, within a reasonable 
period (perhaps two months) the library could return the list with the acquired items 
checked. The resulting holdings information could be manually collated and entered 
into a machine readable record, probably on magnetic tape, for entry into the Center 
equipment data base when the equipment is delivered. This procedure would continue 
until the installation of remote consoles in the libraries permits automatic acquisition 
of the holdings information. (An alternative approach, which will be considered, is to 
disseminate the MARC data on punched cards, asking the libraries to return those 
cards which correspond to books they have acquired. The others could be kept, and 
sent in if a book is acquired later.) It might also be feasible to acquire additional 
holdings information, beyond the scope of the MARC tapes, by asking the individual 
libraries to enter identifying information, at the end of each list, for other items 
which have been acquired. In addition to offering a means by which holdings may be 
entered into the system during Phase I, the circulation of these lists would probably 
provide a useful tool to the libraries in their process of book selection. Also, as 
soon as the Center has a means of preparing catjtlog cards from the MARC tape data, 
duplicated cards could be distributed to tho libraries on the basis of the acquisitions 
data contained in the returned book lists. As a result, an earlier start than would 
otherwise be possible would be made on allowing the libraries to benefit from the 
central source of catalog data. 



January - June, 1968 



Assuming a six months delivery time, the central equipment should be installed 
in January, 1968. In addition to the central processing unit and peripheral processing 
equipm.ent, a small number of input/output consoles and a high speed line printer will 
be required at this time. As soon as the equipment has been installed and checked, 
the building of the data base of bibliographic references can start. The availability 
of a small number of keyboard/cathode ray tube consoles will facilitate the entry of 
items which are not contained within the MARC tapes or other external sources in 
machine readable form. The data required within each record will be typed on the 
keyboard, and will be immediately displayed on the tube face for proofreading and 
editing. When each item has been reviewed and proofread, either on a console screen 
or through a printout, the rev >rd will be entered into the computer store, where it 
will be processed and organized within the various files in accordance with the data 
entry programs, as described in Section 4 for the Phase n system. With regard to 
the items contained within the MARC tapes, and other similar sources, the extent to 
which individual records will require editing and proofreading before entry into the 
files must be determined by detailed analysis in the next phase of this study. This 
latter comment applies to both the records prepared before delivery of the central 
equipment, as described above, and to the records for items acquired on a continuing 
basis. 
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Durins the first few months after delivery of the central equipment, as the stored 
data base starts to grow in size, effort can be initiated on the testing of the retrieval 
programs on an experimental basis. For this purpose, requests will be made on one 
of the consoles when it is not being used for entry of data, and the responses will be 
displayBd 6itli6r on. the console or on the output printer. 



July, 1968 - June, 1969 



After the files have been building for some six months, in mid 1968, the first 
service, which will be rather restricted in nature can be offered to users either at 
the Center or at remote libraries. The first service will be limited by the size of 
the data base, and by the limited capabilities of the central equipment in the early 
stages of operation. Queries from remote locations will have to be forwarded to the 
Center by mail, telephone, or Teletype. If the experimental Teletype network which 
was recently installed in eleven Connecticut libraries is still in service, either in 
its present form or on an expanded basis, it would offer a convenient means of enter- 
ing queries and distributing responses. In this event, human intervention and trans- 
cription for entry into the automated system would probably be required, but the pos- 
sibility of direct input and direct readout of responses should be investigated. The 
requests which are processed by the central equipment will probably be handled in 
batches, and Initially it is anticipated that overnight service will be offered For the 
more complex inquiries, such as subject-oriented searches, personnel at the Center 
having a detailed knowledge of the form of the data base and the programs m use will 
be required to formulate the requests into a language acceptable to the system. It 
is also desirable that fee requests be phrased in such a way that meaningfid results 
will be obtained as a result of a single pass through the system, reducing the need 
for multiple attempts to arrive at the desired answers, which would lead to excessive 
response times in a batched-processing operation. 



During the period of some two years after fee first restricted service is offered, 
the capability of the system will gradually be expanded. By adding sophistication to the 
central equipment, such as more rapid access storage media (for example, discs re- 
placing magnetic tapes), response times will be reduced and it will become possible 
to replace batched searching with on-line service. At this time, commmications inter- 
face equipment will be added to the central site, and it will be possible to install ^er 
consoles in some of the remotely located libraries. In this manner the system will 
evolve, rather slowly, from what has been described as Phase I operation to Phase H. 



During the Phase I period of operation, before the installation of a communica- 
tions network and remote consoles, the extent to which the system can offer effective 
service will be limited. It wUl be advantageous to offer service in printed form, such 
as book catalogs covering the new acquisitions content of the data base, or current 
awareness lists in specific subject areas. Further study will be needed to determme 
fee feasibUlty and potential use of these services. The book catalogs could cover the 
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new holdings of individual libraries, groups of libraries (grouped either geographically 
or by type of library) or for the whole State. A union catalog in this form would proba- 
bly be superseded, in Phase II, by on-line request service for locations, at least for 
those libraries with consoles. However, for an extended period it is realistic to sup- 
pose that not all libraries will have consoles, and it may be desirable to continue the 
printing of catalogs for their benefit. The current awareness lists would probably be 
most valuable in specialized scientific and technological areas, and it may well prove 
worthwhile to continue this service indefinitely. The printing of catalog cards which 
will be a continuing product of the Center, also should be started as early as possible. 

Phase I Equipment 

The equipment required in Phase I will be evolving throughout this period. An 
example configuration, which might represent the system towards the end of Phase I, 
is shown in Figiu’e 9 for illustrative purposes. It is felt that, even though a smaller 
central processing unit might accommodate the needs of Phase I, it will be advantageous 
to start the program with equipment that will still be adequate after a number of years . 
Peripheral equipment will be added as the project develops, but no extensive reprogram- 
ming will be needed. Unlike the Phase H period, at this early stage of operation du- 
plexing will not be justified. Bulk storage will be provided, either in the form of 
magnetic tape or discs, or (as shown), a combination of the tv^’o. Six consoles are 
shown for data entry, data review and local retrieval. Punched card equipment will 
be used for program loading, and a high speed line printer for providing the printed 
services and other uses such as entry proofreading. 

Phase I - Phase H Transition 

The latter part of Phase I will be a period of evolution, both in terms of central 
equipment and services offered. In actual fact, there will be no clear-cut division 
between Phase I and Phase H. As shown in Figure 8 design and development effort 
for the Phase 11 system will start during Phase I, and on-line services such as those 
described in Section 4 may be offered to a small group of users >vhenever the equipment 
is available. Also, the Phase I services must be retained well into the Phase II period 
to accommodate libraries which do not have remote on-line consoles. The overlap of 
these activities and services is indicated by broken bars in Figure 8. For the request 
service, response times will gradually improve as the system develops. Initially, 
delays of several hours, or overnight must be expected. By the end of Phase I, hov/- 
ever, the central equipment should be capable of response times measured in seconds, 
and as the remote consoles are installed through the Phase II period, more and more 
users will be able to teike full advantage of this rapid-access capability. 
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Figure 9 Phase I Central Equipment Configuration 
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6. GENERATION OF PLANNING DATA 

For the purpose of planning the implementation and operation of the proposed 
State Library Research Center, estimates of equipment costs, personnel require- 
ments, and space needs have been generated. It must be emphasized that all the 
numbers presented in this section are estimates, intended only for planning purposes, 
and they must be refined and substantiated by detailed design and analysis studies in 
the next phase of the program. 

The equipment configurations presented are intended to aid in arriving at real- 
istic cost estimates. They do not constitute endorsement of specific equipment ven- 
dors, nor do they imply that the indicated configuration represents an optimum design. 
However, it is believed that the general configurations shown do represent a practical 
means of accomplishing the stated objectives. All prices are based on rental from 
the manufacturer with maintenance included. In addition to the requirement for cen- 
tral equipment, in Phase II the costs of the communications network and remote con- 
soles are included. It should be noted that the possibility exists for recovering a 
part of these costs by charging some of the customers (for example, industrial librar- 
ies) either for service or perhaps for console rental. 

The requirement for personnel is divided into two categories in accordance with 
the basic function performed: system implementation and system operation. The 
implementation staff members will be required for system planning, design, evalua- 
tion and improvement, as the program develops, and also for programming and checjk- 
out of equipment. There will be a continuing need for implementation staff, because 
for the foreseeable future the system will be growing in scope. However, the size of 
this staff will tend to fluctuate, and in view of this fact and the specialized skills in- 
volved, it may prove advantageous for the State to make use of contractor assistance 
in this area. The operations staff will include librarians for review and editing of 
data inputs and for monitoring requests for data, and data processing personnel in 
connection with the operation of the central equipment. In the operations area, the 
initial requirements will be small, then the need will grow steadily as the system ex- 
pands, leveling off after some five years. 

The requirements for implementation and operations personnel are shown, for 
both Phases I and H in Figure 10. To indicate in general the distribution of required 
skills, at each stage of the program, the numbers of people needed for operation of 
the system are divided according to those with skills in librarians hip or in data 
processing. It should be noted that not all those in the librarian class need be pro- 
fessional librarians. Altliough the specialized skills and levels of training needed 
have not yet been evaluated in detail, there will be a need for assistants with some 
library experience but not necessarily with graduate level qualifications. 
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STAFF SIZE 



32 

28 

24 

20 

16 

12 

8 

4 



Systems Operations Staff 





1967 



1968 



1969 



CArzeSOCES 






SI N6 ^ 



Tl? 



1970 



I E l) 



1971 



System Implementation Staff 
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Space will be needed to house the central equipment and all personnel required 
at the Center location. The space must be air conditioned in accordance with equip- 
ment manufacturers’ specifications. The question of the location in the State of the 
Center has not been studied. The advantages of proximity to the State Library in 
Hartford, at least from the point of view of administration, are obvious. From equip- 
ment cost considerations, the only factor of relevance to a choice of location would 
be communications line costs, and in this respect, the effect of changing the location 
would be negligible in comparison with the total system cost. The approximate space 
needs will be 7, 000 square feet during Phase I and 10, 000 square feet during Phase n. 

The discussion of equipment costs, which follows, is divided into the Phase I 
and Phase II periods of the proposed program. The final chart incorporates both 
phases, to illustrate the overall growth in cost levels as the system evolves. 

Phase I Equipment 



The central equipment configuration for Phase I was shown in Figure 9. As 
discussed in Section 4, a central processing unit of the approximate size and capa- 
bility of the IBM System/360 Model 50 will be needed in Phase H, and this model is 
used also in Phase I for costing purposes on the basis of avoiding reprogramming 
costs and the disruption of service associated with a drastic change in central equip- 
ment. The control unit and associated peripheral equipment items, including mag- 
netic tape and bulk storage units, are shown with the associated monthly rental costs 
in Table V. Also shown are the costs of the consoles for the Center personnel, based 
on use of the IBM 2260 Commimications Terminal. Consoles of other vendors have 
certain features which tend to malce them more attractive, but their use introduces 
an additional requirement for an interface unit. For the present purpose, costs are 

based on the IBM unit. 

Since a phased implementation program is proposed, not all items will be ac- 
quired at one time. To begin with, there will be about a six months’ delivery penod 
at the start of Phase I during which there will be no Center equipment. Dur^g the 
latter part of this time, it is planned to make use of other computer installations for 
data conversion and other planning tasks. A total cost of $40, 000 has been allocated 
for this purpose. During the following 18 months, the Center equipment will be added 
as shown within the six-month increments of Table V. Allowance has been ma.de for 
more than one shift of operation during this period to accommodate contingencies 
which usually arise during the implementation of a new system, and also for generat- 
ing the printed products. (It should be noted that overall efficiency is increased by 
operating more than one shift, because of the substantial discount on the ra es or 
time after the first shift.) Summarizing the costs shown in Table V, to total equip- 
ment cost for the first year will he $173, 000, and for the second year $314, 000. 
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EQUIPMENT COSTS - MONTHLY RENTAL - PHASE I 

July -Dec Jan-June July-Dee Jan-June 



Equipment _ 

Central Processing Unit 
IBM 360-50 Computer with 
65, 556 bytes 

Tape Equipment 

Tape Controller 
8 Tape Units, IBM 2401-11 
60 kc instantaneous rate 

Card and Printer Equipment 

Control for card and printer units 
Card Reader/Punch IBM 2540 
1000 cpm/300 cpm 
Printer IBM 1403 

Estimated at 400 1pm with 
upper and lower case 
Supporting Equipment 

Display Equipment 
Control 

6 Display Units 
Bulk Storage 

Control and IBM 2411 Data Cell 

Total monthly rental (one shift) 

Estimated cost for operation after 
the first shift 

Estimated cost for use of other 
computer installation $ 

Total cost per month 

Total cost per six-month 

increment $ 



1967 1968 1968 1969 



$ 10,040 $ 10,040 $ 10,040 



5,250 5,250 5,250 



2,810 2,810 2,810 

416 416 416 

720 720 

5,250 

$ 18,516 $ 19,236 $ 24,486 

3,620 3,764 4,814 

40, 000 

$ 22,136 $ 23,000 $ 29,300 

40, 000 $ 132, 816 $ 138, 000 $ 175, 800 



54 




UNITED AIRCRAFT CORPORATE SYSTEMS CENTER 



SCR 301 



Phase II Equipment 

In Phase II, as in Phase I, the central equipment will he expanded gradually as 
the additional capacity is required. It is anticipated that the first remote on-line dis- 
play consoles will be installed in the second half of 1969, and, thereafter, some 20 
consoles will be added each six months. At this rate there will be 100 remote con- 
soles by mid 1971. To accommodate the extra load on the central equipment, the 
working storage of the first computer will be doubled in 1969, and the second computer 
allowing the duplexed configuration will be installed in 1971. The peripheral equip- 
ment items, bulk storage, and display consoles at the Center also will be increased 
as the demand rises. 

To provide an on-line connection between the remote consoles and the central 
equipment, the communications interface, or multiplexor equipm^ent will be installed 
on an incremental basis, and the communications circuits will be added as needed. 
With regard to the remote consoles, it appears at this stage that the Sanders 720 
terminals have distinct advantages over the IBM units (for example, promised avail- 
ability of upper and lower case letters, off-line editing capability, and lower cost 
in single-unit installations), and the cost estimates are based on Sanders prices. 
However, use of these consoles will require a special interface unit at the Center, 
and an estimated monthly cost for this unit is included. The necessary inclusion of 
this item to permit use of Sanders consoles in the remote libraries makes it advan- 
tageous also to use them in the Center. 

In order to estimate the cost of communications for the Phase II period, and 
also to give an indication of likely remote console distribution on the State at that 
time, a brief study of the larger libraries in the State was performed. Included 
were the industrial libraries listed in the 24th edition of the American Library Direc- 
tory, academic libraries serving institutions with graduate programs, public libraries 
serving populations over 30, 000, and the State Library. More than one console was 
allocated to the largest libraries, and one voice-grade circuit was provided for each 
library, with a maximum of three consoles per circuit. The results are summarized 
in the following tabulation: 

Type of Library No. of Libraries No. of Consoles No, of Circuits- 



Industrial 




40 


40 


40 


Academic 




13 


21 


14 


Public 




20 


29 


20 


State 




1 


_2 


__1 




TOTALS 


74 


92 


75 
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The 20 public libraries, while constituting less than 10 percent of the State total, 
directly serve some 1,380, 000 people, or 54 percent of the State’s population, accord- 
ing to the 1960 census. Figure 6 shows the locations of the libraries, the nunibers 
of consoles, and the communications network required to connect them to the State 
Center in Hartford, 

Taking full advantage of the Telpak tariffs for bulk communications rental, the 
circuit charges for this network will be $3, 800 per month. To this must be added 
the monthly rental for terminating equipment at each end of each voice-grade circuit, 
amounting to another $6, 000 for a total of $9, 800 per month. 

The monthly rental costs for the individual items, for each six-month increment 
of Phase n, are shown in Table VI, Summarizing the equipment costs for Phase I and 
Phase n. Figure 11 shows the total equipment cost for each six-month increment from 
July 1967 to December 1971, 
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Figure 11 Total Equipment Rental Cost by Six-Month Increments 
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7. OUTLINE OF TASKS FOR NEXT STUDY PERIOD 

In accordance with the proposal submitted by United Aircraft Corporate Systems 
Center to the Connecticut Research Commission, dated May 6, 1966, additional studies 
will be performed during the period September 16, 1966 to July 31, 1967, The specific 
tasks to be performed will include at least the followingi 

1. Detailed Design of Phase I System 

Detailed information will be generated concerning the design and operation of 
the central facility during the Phase I period of implementation. Included will be the 
configuration of the central hardware and software, the design of the central files 
and the data processing procedures. 

2. Examination of Data Sources 

A closer examination of all feasible sources of bibliographic data in machine 
readable form will be conducted. In particular, conversion problems associated 
with the Library of Congress MARC tapes will be studied, hi addition, other sources 
of data, presently available or planned for the near future, will be surveyed, partic- 
ularly with relation to acquisition of journal article reference data, A refinement of 
estimates of total data base size and grov/th rates will be a byproduct of this task. 

3. Thesaurus Requirements 

The problems associated with providing a Thesaurus of subject terms will be 
studied, including consideration of the most desirable form and format (for example, 
printed versus machine stored, alphabetic versus hierarchical). The a,ssociated 
requirements for computer review of inputs and queries and for authority lists 

will also be examined. 

4. Preliminary Data Acquisition Planning 

The extent to which bibliographic and library holdings data can be acquired in 
advance of delivery of the central equipment will be studied. Plans for initial ac- 
quisitions and conversion programs will be formulated, including the use of other 
available computer installations where feasible. 

5. User Requirements 

Studies will be performed incorporating statistical sampling techmques to deter- 
mine in more detail holdings and use patterns in libraries in Connecticut, hi particular, 

Te Lent of overlap in libmry holdings is of interest in evaluating data base size, and 
user areas of interest and extent of use are of interest in estimating potential usage values. 
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6. Detailed Planning Data 

Estimates of costs, personnel requirements and space needs for the Phase I 
system will be refined. In conjunction with the results of Task 1 above, this will 
permit the generation of a detailed implementation plan. 

7. Survey of Other Systems 

A survey will be conducted of other systems with objectives comparable to this 
one, to determine the extent to which advantage may be taken of experience gained in 
other similar environments. 

8. Assist in Preparation of Legislation 

Assistance will be provided, as required, to the State Library in the drafting of 
material that can be presented to the State Legislature in January 1967. 

The outline of tasks presented here is intended principally for planning plir- 
poses. They may be modified in content or new tasks may be added within the 
funding and manpower restraints, as the need arises. 
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8. CONCLUSIONS AND RECOMMENDATIONS 

As a result of this preliminary study of the proposed Connecticut library Re- 
search Center, several conclusions have been reached and recommendations can be 
made. Further detailed study is needed, as outlined in the preceding section, to 
provide additional substantiation and refinement of the results. However, it is felt 
at this stage of the study that the conclusions are of sufficient validity to justify pro- 
ceeding with the plans for implementation of the Center and, in particular, to justify 
the program as proposed. 

Conclusions 

1. A need exists for a Connecticut Library Research Center aimed at improv- 
ing the speed and completeness in locating and making available the informational 
resources of the State. 

2. The services which should be provided by the Center include bibliographic 
searching, a document locating service with associated accessibility information, 
and centralized control, coordination, and dissemination of catalog data. 

3. Additional service in the form of printed book catalogs and current aware- 
ness lists should be provided at least in the early phases of the system. 

4. The present state-of-the-art in computer technology and communications 
make a system such as that proposed immediately feasible. Developments expected 
in the next five years are likely to increase capability and reduce costs. 

5. Assuming that funding is available to start implementation of the proposed 
system in July 1967, the funding and personnel requirements for the first two years 

will be: 

Annual Eriuipment Costs Personn el (Full-tiing) 

Operation Implementation 

1967- 68 $173,000 8 9 

1968- 69 $314,000 18 8 

6. During the first two years of operation, an area of 7, 000 square feet of 
air-conditioned space will be required. 

7. During the Phase II period of operation, the annual cost is estimated at 
$1, 010,000 with a personnel requirement for 30 full-time employees for system 
operation and 14 for implementation, and a requirement for 10,000 square feet of 
air-conditioned space. These needs should apply in the year 1970-1971, 
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8. The attitude of enthusiasm and cooperation shown within the library com- 
muity of Connecticut wall enhance the probability of success in operating a system 
of the kind described. 



Recommendations 

1. The State should proceed with detailed planning for a phased program of 
evolutionary implementation of a library Research Center as described in this 
report. 

2. Funding for the initial phase of the program should be sought with the 
objective of starting implementation in July, 1967. 

3. In preparation for initial implementation in July, 1967, the study program 
described in Section 7 of this report should be completed by that date. 
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